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(57) ABSTRACT 

In a touchpad With single-layered PCB structure, a PCB has 
a bottom layer With a sensor area and a component area 
thereon, the sensor area includes tWo directional traces 

(21) Appl, No.1 11/274,178 directly connected to the component area, respectively, and 
carbon ?lm Wires in the sensor area for interconnecting one 

(22) Filed: Nov. 16, 2005 or more of the directional traces. 
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TOUCHPAD WITH SINGLE-LAYERED PRINTED 
CIRCUIT BOARD STRUCTURE 

FIELD OF THE INVENTION 

[0001] The present invention is generally related to a 
touchpad and, more particularly, to a touchpad With single 
layered printed circuit board (PCB) structure. 

BACKGROUND OF THE INVENTION 

[0002] Touchpads have been Widely used in electronic 
products including portable computers, personal digital 
assistants (PDAs), mobile phones, and other electronic sys 
tems. By sliding or touching on the operation area of a 
touchpad With a ?nger or other object, the relative move 
ment or absolute coordinate movement of a cursor, or other 
extended functions such as simulated buttons, may be imple 
mented. A conventional touchpad is constructed by a four 
layered printed circuit board (PCB) structure, as shoWn by 
a cross-sectional vieW of FIG. 1, Which comprises X-direc 
tional traces 104 provided in a ?rst layer of a PCB 102, 
Y-directional traces 108 provided in a second layer of the 
PCB 102, an insulator layer 106 betWeen the X-directional 
traces 104 and the Y-directional traces 108, a ground layer 
112 provided in a third layer of the PCB 102, an insulator 
layer 110 betWeen the Y-directional traces 108 and the 
ground layer 112, a component layer 118 in a fourth layer of 
the PCB 102, an insulator layer 114 betWeen the ground 
layer 112 and the component layer 118, and an insulator 
cover 122 over the PCB 102 for providing an operation area 
thereon. The X-directional traces 104 and the Y-directional 
traces 108 are connected to the component layer 118 via 
through-holes 116 and 120, respectively. Although the 
ground layer 112 is proven not necessary by experiments, 
thereby simplifying the four-layered PCB structure to three 
layered structure, the cost of such touchpad is still not 
reduced e?‘ectively. 

[0003] For cost doWn, it Was developed a touchpad With 
tWo-layered PCB structure, Whose cross-sectional vieW is 
shoWn in FIG. 2. Such touchpad comprises X-directional 
traces 204 as shoWn in FIG. 3A, located in the top layer of 
a PCB 202, Y-directional traces 208 as shoWn in FIG. 3B, 
together With a component area 210 on the periphery there 
around located in the bottom layer of the PCB 202, an 
insulator layer 206 betWeen the X-directional traces 204 and 
the Y-directional traces 208 together With the component 
area 210, and an insulator cover 214 over the PCB 202 for 
providing an operation area thereon. The X-directional 
traces 204 are connected to the component area 210 via 
through-holes 212, While the Y-directional traces 204 are 
connected to the component area 210 directly Without 
through-holes. A top vieW of the PCB 202 shoWn in FIG. 2 
is provided in FIG. 4 in Which the X-directional traces 204 
and the Y-directional traces 208 are located in corresponding 
areas in the top layer and bottom layer, respectively, of the 
PCB 202, and the component area 210 is located in the 
peripheral area around the Y-directional traces 208 in the 
bottom layer. FIG. 5 shoWs a structural diagram of the 
bottom layer of the PCB 202 illustrated in FIG. 2 in Which, 
the X-directional traces are connected to a controller 216 in 
the component area 210 via the through-holes 212 and 
further to other components 218, While the Y-directional 
traces 208 are directly connected to the controller 216 in the 
component area 210 and further to the other components 
218. 
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[0004] To maintain the tWo-layered PCB structure and 
four-layered PCB structure have substantially the same area 
such that they could be replaced With each other Without any 
change of mechanism design for convenient moduliZation, it 
is further developed a tWo-layered structure having a cross 
sectional vieW as ahoWn in FIG. 6, Which comprises X-di 
rectional traces 604 and Y-directional traces 606 both pro 
vided in the top layer of a PCB 602, a component area 616 
provided in the bottom layer of the PCB 602, an insulator 
layer 608 betWeen the X-directional traces 604 and the 
Y-directional traces 606 together With the component layer 
616, and an insulator cover 614 over the PCB 602 for 
providing an operation area thereon. Due to the X-direc 
tional traces 604 and the Y-directional traces 606 both in the 
top layer of the PCB 602, they need through-holes 618 and 
620 to connect to the component area 616 in the bottom 
layer, respectively. Moreover, for the purpose of avoiding 
short circuit resulted from the intersections of the X-direc 
tional traces 604 and the Y-directional traces 606, the 
Y-directional traces 606 are not directly interconnected 
therebetWeen, but interconnected With carbon ?lm Wires 612 
formed by carbon ink printing. An insulator 610 is addi 
tionaly provided betWeen the X-directional traces 604 and 
the carbon ?lm Wires 612 to avoid short circuit therebe 
tWeen. FIG. 7 is a structural diagram of the top layer of the 
PCB 602 having the carbon ?lm Wires 612 to interconnect 
the Y-directional traces 606. Although the touchpad With 
tWo-layered PCB structure has loWer cost than that of the 
touchpad With four-layered PCB structure, it is still not 
enough to satisfy the requirement of users on the price. 
Additionally, the carbon ?lm Wires printed on the tWo 
layered PCB structure Will be Worn out as it is used, resulting 
in shorter lifetime of the touchpad. 

[0005] Therefore, it is desired a touchpad With single 
layered PCB structure to haveloWer cost and longer lifetime. 

SUMMARY OF THE INVENTION 

[0006] An object of the present invention is to provide a 
loW cost touchpad constructed With single-layered PCB 
structure. 

[0007] Another object of the present invention is to pro 
vide a long lifetime touchpad constructed With single 
layered PCB structure. 

[0008] In a touchpad With single-layered PCB structure, 
according to the present invention, a PCB has a bottom layer 
With a sensor area and a component area thereon, the sensor 
area includes tWo directional traces directly connected to the 
component area, respectively, and those of traces not inter 
connected therebetWeen in the sensor area are intercon 
nected by carbon ?lm Wires. 

BRIEF DESCRIPTION OF DRAWINGS 

[0009] These and other objects, features and advantages of 
the present invention Will become apparent to those skilled 
in the art upon consideration of the folloWing description of 
the preferred embodiments of the present invention taken in 
conjunction With the accompanying draWings, in Which: 

[0010] FIG. 1 is a cross-sectional vieW of a conventional 
touchpad With four-layered PCB structure; 

[0011] FIG. 2 is a cross-sectional vieW of a conventional 
touchpad With tWo-layered PCB structure; 
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[0012] FIG. 3A is a diagram showing X-directional 
traces; 

[0013] FIG. 3B is a diagram showing Y-directional traces; 

[0014] FIG. 4 is a top view of the PCB shown in FIG. 2; 

[0015] FIG. 5 is a structural diagram of a bottom layer of 
the PCB shown in FIG. 2; 

[0016] FIG. 6 is a cross-sectional view of another con 
ventional touchpad with two-layered PCB structure; 

[0017] FIG. 7 is a structural diagram of a top layer of the 
PCB shown in FIG. 6; 

[0018] FIG. 8 is a cross-sectional view of a touchpad with 
single-layered PCB structure in ?rst embodiment of the 
present invention; 

[0019] FIG. 9 is a cross-sectional view of a touchpad with 
single-layered PCB structure in second embodiment of the 
present invention; 

[0020] FIG. 10 is a cross-sectional view of a touchpad 
with single-layered PCB structure in third embodiment of 
the present invention; and 

[0021] FIG. 11 is a structural diagram of a bottom layer of 
the PCB shown in FIG. 8. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0022] FIG. 8 shows a cross-sectional view 800 of a 
touchpad with single-layered PCB structure according to the 
present invention, in which a PCB 802 includes a bottom 
layer having two areas, i.e., sensor area 814 and component 
area 812 on the periphery of the sensor area 814, in the 
sensor area 814 there are X-directional traces 804 as shown 

in FIG. 3A and Y-directional traces 806 as shown in FIG. 
3B, and an insulator cover 816 covers on the sensor area 814 

for providing an operation area. In this embodiment, for the 
purpose of avoiding short circuit resulted from the intersec 
tions of the X-directional traces 804 and the Y-directional 
traces 806, the Y-directional traces 806 in the sensor area 
814 are not interconnected therebetween, resulting in the 
signals not able to transmit along the Y-direction in the 
sensor area 814. Therefore, by using carbon ink printing, 
carbon ?lm wires 810 are formed in the sensor area 814 to 
interconnect the Y-directional traces 806, and an insulator 
808 is provided between the X-directional traces 804 and the 
carbon ?lm wires 810 for avoiding short circuit therebe 
tween, such that the signals in the X-direction and Y-direc 
tion in the sensor area 814 could communicate well without 
interference therebetween. In another embodiment, the 
X-directional traces 804 are not interconnected instead, and 
the carbon ?lm wires are used to interconnect the X-direc 
tional traces 804. Since the X-directional traces 804 and 
Y-directional traces 806 are directly connected to the com 
ponent area 812, respectively, there will not need through 
holes for connections. 

[0023] Alternative, as shown in FIG. 9, since the sensor 
area 814 and the component area 812 are both in the bottom 
layer of the PCB 802, the top layer of the PCB 802 may have 
an insulator cover 816 attached thereon, at the location 818 
facing to the sensor area 814, for providing an operation 
area. Preferably, as shown in FIG. 10, the top layer of the 
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PCB 802 may directly provide an operation area at the 
location 818 facing to the sensor area 814, and thus an 
additional insulator cover is not needed. Moreover, with 
such touchpads having the operation area on or above the top 
layer of the PCB, the carbon ?lm wires 810 in the bottom 
layer of the PCB will be never touched by users during their 
operations, and thus the touchpads will have longerlifetime. 

[0024] In one embodiment, as a bottom layer structure 900 
of a PCB in a touchpad with single-layered PCB structure 
shown in FIG. 11, there are a sensor area 814 and a 
component area 812 on the periphery of the sensor area 814. 
In the sensor area 814, there are provided with X-directional 
traces 804 and Y-directional traces 806 interconnected by 
carbon ?lm wires 810. The traces 804 and 806 are directly 
connected to a controller 820 and further to other compo 
nents 822 in the component area 812, respectively. 

[0025] For a touchpad of the present invention, the opti 
mal cost-efficiency is achieved owing to an effectively 
reduced manufacturing cost, resulted from the use of single 
layered PCB structure and without through-holes, as well as 
a simpli?ed circuit design due to the fact that the sensor area 
and the component area are provided in the same layer of the 
PCB. Additionally, if the operation area is provided on the 
top layer of the PCB, the adhesion of an insulator cover may 
be avoided, and the carbon ?lm wires used for interconnect 
ing the traces may not be worn out by user’s operation. As 
a result, the cost is further reduced and the lifetime of the 
touchpad is further prolonged. 

[0026] While the present invention has been described in 
conjunction with preferred embodiments thereof, it is evi 
dent that many alternatives, modi?cations and variations 
will be apparent to those skilled in the art. Accordingly, it is 
intended to embrace all such alternatives, modi?cations and 
variations that fall within the spirit and scope thereof as set 
forth in the appended claims. 

What is claimed is: 
1. A touchpad with single-layered printed circuit board 

structure, comprising: 

a PCB having a bottom layer; 

a sensor area on the bottom layer; and 

a component area on a periphery of the sensor area. 

2. The touchpad according to claim 1, further comprising 
an insulator cover over the sensor area for providing an 

operation area. 
3. The touchpad according to claim 1, further comprising 

an insulator cover over a top layer of the PCB at a location 
facing to the sensor area for providing an operation area. 

4. The touchpad according to claim 1, wherein the PCB 
comprises a top layer having an operation area thereon at a 
location facing to the sensor area. 

5. The touchpad according to claim 1, wherein the sensor 
area comprises a plurality of ?rst and second directional 
traces directly connected to the component area, respec 
tively. 

6. The touchpad according to claim 3, further comprising 
a plurality of carbon ?lm wires in the sensor area for 
interconnecting one or more of the plurality of ?rst or second 
directional traces. 


